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1.0 Introduction/Background

On March 2, 2015, the U.S. District Court for the Northern District of California issued a court order
accepting aonsent decree between the U.S. Environmental Protection Agency (U.S. EPA), Sierra
Club, and Natural Resources Defense Coursiblvingliti gation concerning the deadline for U.S.

EPA to complete area designations for the 20h@dr SQ National Ambient Air Quality Standard
(NAAQS). Per the court order, U.S. EPA will complete the area designations in three additional
rounds: the first roundy July 2, 2016, the second round by December 31, 2017, and the final round
by December 31, 2020. For each round, U.S. EPAddlitify additionalareas as either
nonattainment, unclassifiable/attainment, or unclassifiable.

For the first round oflesignations, U.S. EPA will designate two groups of areas: 1) areas with newly
monitored violations of the 2010 $&andard, and 2) areas that contain stationary sources that
according to U.S. EPAG6s Air Mar kehsof SDamEHD a s e
or emitted more than 2,600 tons of Sd had an emission rate of 0.45 pounds of (&0 million

BTU (Ibs/mmBTU)or higher in 2012 and thaadnot been announcéddr retirementas of March 2,

2015.

U.S. EPA identified five electric genating facilities in Illinois that meet the stationary source criteria
established in the courtdos order. These five
shown in Figure 1This r eport provides I 11| i nosfer@aclaafthese de s
five facilities, and the technical justification for those recommendations

Table 1
lllinois Consent Decree Facilies and Reported 2012 Emissions

2012 S

State County Facility Name Emizsgilozng((ztons) EmissionsQRate
(Ibs/mmBTU)

Illinois Jasper Newton Power Station 16,519 0.590
Illinois Putnam Hennepin Power Station 5,906 0.501
Illinois Williamson Marion Power Station 5,850 0.489
lllinois Massac Joppa Steam Coal Power Plant 16,991 0.475
Illinois Madison Wood RiverPower Station 6,756 0.476
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1.1 Consent Decree Designation Timeline

The court order stipulates a compressed timeline for states to submit updated recommendations to
U.S. EPA and for U.S. EPA to review this information and make final area designations. This
timeline is as follows:

1 States submit updated recommendations based or2ZB0¥monitoring data and new actual
emissionsbased modeling to U.S. EPA by September 18520

1 U.S. EPA notifies states of any intended modifications to their area designatiordagl20
letters) no later thaNarch 2 2016

1 U.S. EPA publishes public notice of state recommendationthetdlS. EPA sitended
modifications and initiates a 3fay public comment period on or about February 3, 2016

1 The30-day public comment period ends on or about March 4,.2016

States must respond to any modifications proposed by U.S. EPA on or about April .8, 2016

1 U.S.EPAfinalizes the firstroundof S@ r ea desi gnations made unc
later than July 2, 2016

=

1.2 Federal Guidance

The lllinois Environmental Protection AgendiliGois EPA) relied on guidancprovidedin a
memorandum issueMarch20, 2015 by Stephen D. Page, Director, Office of Air Quality Planning
and Standards at U.S. EPA. This memorandum replaeasiginal designation guidante the

2010 SQ NAAQS, which was issued on March 24, 2011. In this guidance, U.Sré&d#mmend
thatstates analyze the following five factors when considering boundaries for the updated area
designations: ambient air quality data or dispersion modeling, emissions and enrsisitatsdata,
meteorology, geography/topography, and jurisdictional bates. Due to the localized nature of
SO impacts,U.S. EPA considersountyboundaries as the logical starting poortpresumptive
boundary for determiningSO, nonattainment areasHowever,U.S. EPAalso provides states with
the flexibility to desigate nonattainment areas consisting of only a portion of a county when
supported by an examination of the five factors and other informatidren defining partial county
boundaries, states are advised to use-thaflhed jurisdictional lines, such as getitical boundaries,
immovable landmarks, and readily identifiable physical features.

U.S. EPA will designate areas as being nonattainment, attainment, or unclassifiable. Section
107(d)(1) of the Clean Air Act defines an area as nonattainmens iwiblating the fhour SQ

NAAQS or if emission sources located within the area contribute to a violation in a nearby area. For
an area to be designated as attainment, it must meehihie 5Q NAAQS and not contribute to a
violation in a nearby ared.astly, areas can be designated as unclassifiable when U.S. EPA cannot
determine based on available information whether an area is or is not meetirigptireS)

NAAQS or whether the area is contributing to a violation in a nearby area. The air datditysed




to make these determinations can come from either air monitoring networks or air dispersion
modeling.

Due tothe short timeframe within which the first round of area designations under the court order
must be completed, U.S. EPA anticipghtieat air dispersion modelingould be the most reliable
source of information for determining designation boundaries. Howev@r EPA expeedthat
statesvould also review their latest available S@onitoring data from 20:2014. U.S. EPA

intends to also consider any certified Sf@bnitoring that might be available for 2015 before the-120
day letters are sent out.

1.31 | | i n okastadd Anklysesand Designation Recommendations

Per the guidance issued by U. S.-hokrB@airqualtyidata r e p
for 20122014, along with air dispersion modeling analyses foN&e&tonPower StationHennepn

Power StationiMarion Power StationJoppa Steam Coal Power Plant, and Wood River Power

Station. The air dispersion modeling for each of these facilities was conducted in accordance with the
guidance provided in the December 2013 Modeling Teahiissistance Document (TAD). In order

to ensure that the air dispersion modeling conducted for area designations better simulates a
monitoring approach, the Modeling TAD specifically recommends the following procedures:

1 Use of actual emissions as a middeut for assessing violations to provide results that reflect
current actual air quality

1 Use of three years of modeling results to calculate a simulated design value consistent with
the approach used to calculttteeeyear design values for air monitog sites for comparison
to the NAAQS

1 Placement of receptors only in locations where a monitor could be located

1 Use of actual stack heights rattieanadjusting stack height values based on the Good
Engineering Practice stack height policy wimendeling actual emissions

The dispersion modeling simulations evaluated the emission impacts of each of the five power plants,
together with the impacts ttiosenearby sources and background sources contributing to ambient

SO levels in each modeling daim. The combined modeled impacts of these sources determined
whether the NAAQS would be met. On this basis, a designation recommendation was developed for
each of thestudyareaswith theremainingfour fifactor® and facility-specific informatiorultimately
contributing to a final recommendation and boundary determination




2.0 lllinois SO, Monitoring Data Update

Pursuant to the Consent Decree court ordes, EPA will first review the latest available air quality
data to determine if any new areashsd country have monitored violations of the 204l@olir SQ
standard. Tabl2 shows the most recent three consecutive years of quality assured air monitoring
data in Illinois for 2012 through 2014, along with the resulting design values. The desgmsvalu
defined aghethreeyear average of the annual 99th percentile daily maximinout SQ
concentrations collected at each monitor (which is generally the fourth highest daily maxinouwmn 1
concentration, averaged over three gaeasecuti v
designations were submitted toSJEPA in 2011, based on @8-2010 air quality data, there has
been asignificantimprovement in air quality statewide. At the end of 20&Qr monitors were
violating the 2010 -hour SQ standard. By the end of 2014, ther@sonly one monitor violating the
2010 thour SQ@ stancrd. This last violating monitor is located in the Pekin BOGnattainment

Area in Tazewell County (see Figuzeand is currently being addressed through a rulemaking
proposed by the lllinois EPATherefore, based on the latest available 2Z20™4 air giality data,

there are no new areas in the State of lllinois with monitored violations of the 2616 $Q

standard.

Table 2
lllinois 201220141-Hour SO, Design Values (ppb)

. Annual 99" Percentiles Design
AQS Code|  County Site 2012 2013 2014 | Value
170191001| Champaign| Bondville 14 14 15 14
170310076 Cook Chicago- Com Ed 17 10 15 14
170311601 Cook Lemont 108 73 16 66
170314201 Cook Northbrook 17 10 12 13
170990007| La Salle | Oglesby 6 9 10 8
171150013 Macon Decatur 38 33 38 36
171170002| Macoupin | Nilwood 8 7 10 8
171191010 Madison | South Roxana 17 23 18 19
171193007 Madison | Wood River WTP 30 29 30 30
171430024| Peoria | Peoria 44 32 38 38
171570001| Randolph | Houston 24 11 12 16
171630010| St. Clair | East St. Louis 24 19 25 23
171670006| Sangamon| Springfield 15 12 21 16
171790004| Tazewell | Pekin 245 195 190 210
171850001 Wabash | Mount Carmel 89 55 53 66




Figure 2

Source: USEPA's AQS SO2 Design Value Report for 2014.
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3.0 lllinois Modeling Analyses

3.1 Newton Power Station(JasperCounty)

The Newton areaontairs a stationarysource thasatisfies both of the coitebns (only one or
the other required to quéy}) of the March 2, 201,3Con®nt Decree betwedn.S.EPA, Sierra Club,
and the NRDC.Newton Power Statioamittedgreater than 16,000 tonkg,519 tons per year of
SO in 2012 and it also had an emissiate that excesd.45Ibs/mmBtu (0.590) in 2012.

3.1.1 Study Area

The Newton Power Statiqfilinois Power Generating Companyycated in southeastern lllinois
in the southwestern portion of Jasper Countgnis ofthe five plants subje¢b the March 201550,
Consent Decreelt is approximatelysevenmiles southwest ahe city of Newtorin a rural area
bounded on the eaahd soutlby Newton Lake (see Figu. Forthe air quality impact analysis
thedetermination of the extent of the study afiea, receptor grid)s basedorimarily on three key
considerations. First, the location of tB€&, emission sourcfacilitiesconsidered fomodeling
secondthe extent osignificant concentration graditesof nearby sourcesnd third, sufficient
receptorcoverageanddensity to adequatelaptureand resolvenodel predicted maximum SO
concentrations

Figure 3 Newton Study Area (Jasper County)

Newton Power Station

Study Area Location

0 2 4 Kilometers




3.1.2 Model Setup and Execution

Beginning in2005, the American Meteorological Society/Environmental Protection Agency
Regulatory Model (AERMOD) has beéh. S. |dfeftrédsnodeior nearfield (out to 50 km)
dispersion modeling applications in the United Staidse AERMOD model itself is one part of a
modeling system that includes companionm@cessing programs that prepare other inputs into the
model. The model is capable of evaluating air quality imp&mt@veraging timeghat vary from 1
hour to ayearandfrom multiple emissions sources and types, while also incorporating the influences
of complex terrain, varying land ussydmeteorology The model is designed &count for
planetary boundary layer turbulence structuretaredfectively handlescalng concepts Plume
downwash induced by structurissalso addressed in the mod& the BPIPPRIME algorithm

3.1.2.1 Model Settings

Forthe Newton 8idy Area,as with all of the study areas, tAERMOD dispersion modelas
run exclusively inheregulatorydefaultmode. The AERMOD modeling system includes the
following programs, with the latest publicly available versions indicated in parentheses:

- AERMOD (15181)

- BPIP-PRIME (04274)

- AERMET (15181), AERMINUTE (14337)
- AERMAP (11103)

- AERSURFACE (1301p

This software igslownloadable frofu.S.EPA s Transf er Technol ogy Ne

3122 Auer 6s Analysis

An importanffirst step inestablishinghe modekettingsfor the Newton Study Area was
determining if the sources within the study area are located within a rural or urban dispersion regime.
Generally, urban areas cause higher rates of dispersion because of increased turbulence and buoyant
caused by higher diaice roughness (tall buildings) aadhanced thermal buoyancy frarban heat
island effects.U. S.EPAguidanca | | ows t he use of thethwaer ds | a
kilometersof a sourcdo determine the predominant dispersion regimssentiallyjf the percentage
of land use types that are characteristic of an urban enviropsnehtas light to heavy industrial,
compact residentiadingle family or multifamily etc.,is equal to or greater than 50% of the area
within thethreekilometerradius drcle, then the area should be classified (and modeled) as ufban.
otherwise, the model can be run in rural moB&cent versions of AERMOD do allow some
flexibility to mix and match sources as rural or urban insteaahoéither/or approach, as select

10




subsets of sources can be flagged to be run with the AERMOD URBANO#MN opt while leaving

othersourcesn Rural mode.

Thethreekilometer ring for the Newton Study Aréacentered on the main stack at the Newton

Power StationThe data source for land coveth® 2011 National Land Cover Database (NLCD)

with adata cell sizéraster)of 30 metesby 30metes. The resul ts of the
Newton Study Area are presentedrigure 4 andrable 3.
Figure 4
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Table 3

Auer 6s Analysis Land UsNewtBreStudyeArea ages by

Newton Study Area Auer's Analysis Newton 3 km Ring

NLCD Value NLCD 2011 Description |Auer's Code|Auer's Class|Cell Count|Percentagg Totals

23 Developed, Medium Intensity R2/R3 306 0.97%

24 |Developed, High Intensity 11/12/C1 Urban 253 0.8106 | -78%

11 Open Water A5 6,370 20.29%

21 Developed, Open Space Al/R4 1,024 3.26%

22 Developed, Low Intensity R1 390 1.24%

31 Barren Land (Rock/Sand/Clay) A3 157 0.50%

41 Deciduous Forest A4 8,345 26.58%

42 Evergreen Forest A4 0 0.00%

43 Mixed Forest A4 Rural 0 0.00% | 98.22%

52 Shrub/Scrub A4 6 0.02%

71 Grassland/Herbaceous A3 1,001 3.19%

81 Pasture/Hay A3 2,546 8.11%

82 Cultivated Crops A2 10,997 35.03%

90 Wood Wetlands A4 0 0.00%

95 Emergent Herbaceous Wetlangs A3 2 0.01%
Analysis based on 30 meter by 30 meter raster cells extracted for each area Total 31,397 100.00% | 100.00%

TheA u e andlgsis indicates the study area is approximately 98.2% rural andiib&%
therefore the rural option apgéto all emissions sources in the modeling domain.

3.1.23 Emissions

U. S.EPA guidance fordevelopingdesignation recommendatiobased upon modeling specifies
theuse ofactual emissiongas opposed to allowabla$ input to produce results that reflect the
existing air quality in a study are&l.S. EPArecommends using the most recémeeyears of actual
emissionssincethey would best represent the emissions that would simulate the impattsaed a
year monioring dataset for deteining compliance with the NAAQS. In this application, actual
emissions were used from thears 2012014.

In using actual emissions, S.EPA suggestthat the besachievablecharacterization of the
threeyear hourly emissiongrofile bedevelopedrom continuous emissions monitoring sysseem
(CEMS)dataor from othermeansas described in the SBIAAQS Designations Modeling TADIf
CEMS dataarenot available thendetailed throughput, operating schedules, and exhaust information
is a next best optioto create temporally varying emission profilésERMOD is equipped with two
keyword functionsHOUREMIS and EMISFACTwhich allow flexibility in terms of modeling
variableemissionsdepending on the depth of datattend The HOUREMISfunctionallows the
incorporation of hourly varying emissions, stack exit temperstaneistack exit velocitieinto a

12
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singlemodetready file. ThekeywordfunctionEMISFACT can be usealoneif there is insufficient
information to determine hourly emissigimitenoughinformationto approximatesomewhat longer
timeframe characterizationsEMISFACT allowsthe modeto multiply a constant emissions rate by
an emissias factorwhich can vary in a way that providéor a reasonable profile seasonal, daily,
dayof week and everhour of daycharacterization of emissions.

Determinng which sources to model in the Newton Studdreaincludedcompilingalist of SO,
sources within gen-kilometerradiusof the Newton Power Statidrom thelllinois EPA statevide
inventory databas@ndalsoevaluatinghe potential for sources beyond 10 kancause a significant
concentration gradient within tidewton Study Ara. The NewtonPower Station is the only SO
sourcewithin thetenkilometerstudy areaand there are no sources beytamkilometerghat
lllinois EPA considers tdnave the potential to causgnificant gradienimpacts within the study
area. Actual emissions for thgeas 20122014 are pvidedin Table 4.

Table 4 ModeledFacility Actual Emissions- Newton Study Area

SO, Emissions (tons per year)
Company I.D. Facility Name 2012 2013 2014
079808AAA Newton Power Statio] 16,533.83 16,144.5 16,372.76
Total Emissions All Facilities 16,533.83 16,144.5 16,372.76

Hourly varying 20122014 CEMS datacoupled with hourlspecific exit temperatures and exit
velocities, wergrovided bylllinois Power Generating Company fosein the dispersion modeling.
SeeAppendixA for the full emissions inventorgndstack parameters, including thebstitution
methods employed for addressimgssing or erroneous ddialds. For the Newton Study Area, the
HOUREMIS factor was applied to tieo point sourcesnodeled The EMISFACT keyword was
notdeemed necessaryfore pr esent i ng t h.iThe hbudycemibksiontsfil®isinckidaed s s i
with this submittabnd can be fand onthe DVD representingAppendix C.

3.1.24 Meteorology

The SQ TAD recommends using tliereemost recent years of meteorology for modeling
applicable to the S{area designations proceds this casegata formeteorological years 2012
2014 weravailable This time period aligawith the three years dfourly emissions data input into
the model. This temporal linking oemissions andaneteorologyin the model providethe best
approximatiorof therealworld impactswhich would occurduring that timeshould a monitohave
beenpresent.

The sekction of a representativeeteorological statiofor each of the study areas was based on
proximity, similarity of terrain/surface roughness, and climatologioakistencyCentral lllinois and
central Indiana share similar topography, climate, and landkmethe Newton Study Areélational
Climatic Data Center National Weather Service (NWi&face meteorology from Evansville, Indiana
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(WBAN No. 93817,123 km to the southeasfind coincidentupper air observations from Lincoln,
[llinois (WBAN No. 04833, 164 km to the northwestlereselected as best representative of
meteorological conditions within the study af(B&'V/ILX) .

Thethreeyear surface wind rose for Evansville, Indiaisadepicted in Figure 5. The frequency
and magnitude of wind speed and directie déinedin terms of where the wind is blowingom,
parsed out inwelve 30-degree wind seots The predominant wind directiaturing thethreeyear
time periodrepresatedin the modelings from the southwestccurringapproximately 11.3% of the
time. The highest percentagend speed range, occurring 25.3% of the timas in the3.61 5.7 m/s

range

Figure 5
Evansville, Indiana, Cumulative Annual Wind Rose
20122014
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Meteorological data from the aboserface and upper air stationsreused in generating
AERMOD-ready files with the AERMET processor, a part of the AERMOD software suite. The
output meteorological data created by the AERMET processor is suitable for being applied with
AERMOD input files for AERMOD modeling runs.

The methdology and settings performed in the processing of the raw meteorologicaltdata
AERMOD-ready formatollowed the guidelines set forth thedraft guidanceRegional
Meteorological Data Processing ProtqdalS.EPA Region 5 and States (February 1,30Burface
characteristicsuch as Albedo, Bowen Ratio, and Surface Roughnessv@te)developed using
AERSURFACE,an AERMET companion preprocessor

The surface metorological wind fielddatais input toAERMET from twoseparateources.
Hourly surfa@ meteorologicatlata records are read by AERMBEMdinclude all the necessary
elements for mebrologicaldata processingHowever wind data taken at hourly intervals may not
always portray wind conditions for the entire howhichcan be variable inature compared to more
stable megorologicaldata categories not prone to wide ranging changes. Indeed, wind data that
portrays calm conditions for the hour is not usable for modeling proposes and must be passed over by
AERMOD when modeling is being perimed. In order to better represent actual wind conditions at
the meeorologicaltower, wind data of one minute duration was provided from the gstrament
tower,butin a different formatted file to be proceskby aseparatereprocessor, AERMINUTE.
This data is subsequently integrated ime®AERMET processindo produce final hourly wind
records oAERMOD-readymetorologicaldata that approach actual conditi@mslreducethe
frequency of reportedalm wind conditions This allowsAERMOD to appy more hours of
meteorology to modeled inpytnd therefore produce more concentration datput. As a guard
against excessively high concentrations that could be produced in very light wind contithais,
EPA seta minimum threshold of 0.5 m/shiprocessing mebrologicaldata for use in AERMODIn
setting this thresholaho wind speeds lower than thigluewould be used for determining
concentrations. This threshold was specifically applied to the one minute wind data.

The AERMODreadyii.sfad andfi.pflo meteorologicatatafiles are included in this submittal via
theDVD representing\ppendix C.

3.1.2.5 Receptor Network/Terrain

The receptor grid for Newton was designed to be of sufficient density and size to capture all
relevant concendition gradients from modeled sources and to adequately resolve the maximum
predicted S@design value concentration the case of the Newton Study Aréae Newton Power
Stationwasthe only source modeled:hus, the receptor gridcludes fineto coarse spacing &
Cartesian grichetworkextending outward in all directions from the facilignceline Receptor
spacing was approximately:
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1 50 meteralong thefenceline
M 100 meter$rom the fenceline oub 5.0kilometers
1 500 meter$rom 5.0kilometersoutto 8.0kilometers

The Newton Study Areeeceptor grid is presented in Figure/ totd of 12,165 receptors
comprised the networkoveringthe southwestrn sectiorof Jasper County and small portions of
Effingham and Clay countiesThe terrainm the study area is best described as flat to gently rolling.
To account for terrain changes, the AERMAP terrain program was uspddibyterrainelevations
and hill scale height for all the receptoihe source of the elevation data incorporateal iné
model is from the USGS National Elevation Database (NED).

Figure 6 ReceptorGrid T Newton Study Area
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3.1.2.6 Background SG,

The regionalSO; sources not explicitly modeled in AERMIOwerecharacterized as background
contributors to S@in the study areand representeda background monitoring dat&).S. EPA
recommends inclusion into the model data from the nearest representative backgroonuhi&id
operated byederal,state, local, or tribal organizations. The Nilwodtinois, monitor was selected
for the Newton study areal’he Nilwood monitor is located approximatdl¥2 kilometersnorthwest
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of the study area in rural Macoupin Couniyhe monitor, operated and maintainedlbgois EPA,
has hourly S@concentrationsvhich have been validatefbr the three years modeled in this analysis
(20122014).

For this modeling applicationijinois EPA incorporatedemporallyvarying background-hour
concentrations developed from the Nilwood, lllinamsonitor. The values developedifinput into
AERMOD are based on the'®®ercentile monitored concentraticasdvary by season and hour.
The seasons are characterized/disiter (DecJanFeb), Spring (MaApr-May), Summer (Juduk
Aug), and Fall (Sefct-Nov). Thesecondhighest value for each hour of the day (24 values) by
season was averaged fbe year20122014 to derive 96 distinctiour SQ background
concentratiorvalues in total for the four seasong.he latest version of AERMOD allows inclusion
of these houy varying background values directly into tAERMOD runstream filevia the
SEASONHR keyword.For model results reported here, the maximum impactsdethe
contribution from background S@ themodeled design valuéA table of the background SO
hourly varying valuesy seasoris provided in AppendiB.

3.13 Summary of Results

The AERVIOD simulationfor the Newbn Study Areancludedtwo stacks hine structurespne
fenceling and 12,165 receptor3.he model simulatetheyears 2012014 combining emissions,
meteorology, terrain, and background.$&vels into the model toalculate a maximum 89
percentilel-hour SQ concentration for each receptor in the grid. The results presented in Table 5
report the magnitude and geographic location of the highest predicted concentration.

Table 5
Maximum Predicted 99" Percentile XHour SO, Concentration
Newton Study Area

Dat Receptor Location SO, Concentration
Averaging Period B e?igd (Meters) (ug/m’)
East North Modeled NAAQS
h .
99" Percentile 1| 54155014 390400 | 4314200 138589 19623
Hour Average

* Equivalent to the 75 ppb standard

The maximum predicted §9ercentile thour average concentratiarithin the modeling domain is
13889 pg/ma3, or 53.0 ppb. The maximum occurred within the dé@®ametergrid approximately
3.85 km northeast of the Newton Power station main stabk. ®lored contour mapf maxinum

99" percentile concentratioqsesentedn Figure 7 depictthemaximum predicted concentration for
each receptor ithe studyareaand indicates the location of thwverall predicted maximum.
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Figure 7
Maximum Predicted 99" Percentile 2Hour SO, Concentrations- Newton Study Area

3.14 Designation Recommendation

Based on the modeling resultise extent of the study area, and consideration of others8@rces in
the multicounty arealllinois EPA recommends that Jasper County be designatatiaasment for
the Thour SQ standard.
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